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Abstract
Bulimia is an eating disorder characterized by 
secretive binge eating and abnormal weight-control practices 
such as self-induced vomiting, and laxative abuse. To date, 
investigations of physiological abnormalities accompanying 
bulimia are recent, few in number, and descriptive in 
nature. Commonly reported physiological abnormalities have 
included: increased serum bicarbonate, usually in
combination with decreased serum chloride; decreased serum 
potassium; and decreased hematocrit. Two correlations have 
provided preliminary evidence that bulimic behaviors are 
associated with physiological abnormalities.
The present investigation attempted to describe more 
fully relationships among bulimic behaviors, physiological 
abnormalities, and physical symptoms. Three separate 
models, representing different physiological systems:
(1) potassium; (2) chloride-bicarbonate; and (3) hematocrit, 
were proposed and investigated. Fourty bulimic women, 
hospitalized for the treatment of bulimia, were administered 
standard blood tests, psychological tests, and eating 
disorder inventories. Sample characteristics approximated 
those of other studies; and results indicated that 67.5% of 
the sample demonstrated some sort of physiological
abnormality. Lethargy and depression were commonly reported 
symptoms. Although 3 7.5% demonstrated decreased 
hematrocrit, no hypothesis concerning the relationships 
among bulimic behaviors, hematocrit, and physical symptoms 
was supported. Also, no hypothesis concerning the chloride- 
bicarbonate system was supported.
Potassium level was significantly related to laxative 
abuse and body weight, suggesting that body weight may act 
as a mediating variable in the relationship between laxative 
abuse and hypokalemia. Hypokalemia was significantly 
related to one physical symptom: muscle weakness.
Investigation of other physiological variables showed 
striking abnormalities of red blood count, and inorganic 
phosphorous. Correlations between eating disorder inventory 
scores and physiological abnormalities suggested high BULIT 
scores may be indicative of physiological abnormalities.
In sum, results of the present investigation indicated 
that physiological abnormalities were widespread, and 
provided guidelines to assist in assessing the physical risk 
status of bulimic patients. Frequent laxative abuse, muscle 
cramps, decreased body weight, and high BULIT scores, alone 
or in combination, may function as signs of increased risk. 
Self-reports of bulimic symptoms were infrequently involved 
in significant correlations. This relative lack of 
association may be due to invalid measures, or distorted 
reporting of bulimic behaviors. More probably it is related
to the infinite complexity of physiological systems, 
adequately represented in the present investigation, 
research might more profitably focus on a single 
physiological system.
not
Future
Introduction
Bulimia is an eating disorder characterized by binge 
eating, i.e., the rapid consumption of large amounts of food 
in discrete periods of time. The bulimic patient is 
typically aware that the eating pattern is abnormal, fears 
being unable to stop eating voluntarily, and is depressed 
following eating binges. Bulimic patients often experience 
frequent weight fluctuations of more than ten pounds that 
reflect repeated attempts to lose weight through abnormal 
weight-control techniques such as self-induced vomiting, 
laxative or diuretic use, or severly restrictive diets 
(APA, 1980).
The number of eating binges reported by bulimic 
patients varies across individuals and has been found to 
range from several times per month to several times per day 
(Cooper & Fairburn, 1983; Fairburn & Cooper, 1982; 1984; 
Johnson, Stuckey, Lewis, & Schwartz, 1982; Mitchell, 
Hatsukami, Eckert, & Pyle, 1985). ‘The abnormal weight- 
control techniques employed by bulimics also vary 
considerably. Some bulimics engage in self-induced vomiting 
only after an eating binge while others purge everything 
they eat (Johnson, et al., 1982). Self-induced vomiting may 
be practiced alone or in combination with other methods of
1
2weight control such as fasting, exercise, laxative abuse, 
enemas, diuretic abuse, use of syrup of ipecac to cause 
vomiting, diet pill use, and frequent saunas (Cooper & 
Fairburn, 1983; Fairburn & Cooper, 1984; Mitchell, 
et al., 1985).
When bulimic individuals use such behaviors to control 
weight they often are characterized by the same lack of 
control that bulimics feel over their eating binges. For 
example, vomiting may occur after every eating episode 
(Johnson, et al., 1982), fasting may occur several times per 
week interspersed with binge eating (Mitchell, et al.,
1985), exercise is often strenuous and compulsory rather 
than recreational (Cooper & Fairburn, 1983), and laxatives 
may be consumed in doses exceeding 20 times the recommended 
amount (Mitchell, Boutacoff, Hatsukami, Pyle, & Eckert,
1986). Mitchell, et al. (1985) have noted that the eating 
patterns of bulimic patients often become reduced to 
episodes of binge eating interspersed between periods of 
minimal food intake, and that normal meals are uncommon.
The diagnostic term bulimia refers to a set of eating- 
related behaviors and abnormal weight-control techniques 
that vary greatly across individuals. Secretive binge 
eating is a cardinal characteristic of bulimia. Frequent 
weight fluctuations are also reported by bulimic patients, 
and seem to reflect the effects of alternate periods of 
binge eating and abnormal weight-control practices. The
3severity of this diverse disorder has not been described by 
a uniform definition. Jacobs and Schneider (1985) defined 
severity as frequency of binge eating episodes. Severity 
has been defined by frequency of self-induced vomiting 
episodes (e.g., Fairburn & Cooper, 1984; Mitchell, Pyle, 
Eckert, Hatsukami, & Lentz, 1983; Pyle, Mitchell, & Eckert, 
1981). Severity also has been defined as number of 
different abnormal weight-control behaviors reported (e.g., 
Mitchell, et al., 1985), and scores on paper and pencil 
tests of eating disorder symptoms (e.g., Cooper & Fairburn, 
1983). The issue of severity is important not only in 
describing bulimia, but also in judging the extent to which 
physiological abnormalities may be associated with the 
disorder. If severity were defined in terms of numbers and 
frequencies of abnormal weight-control practices employed by 
bulimic patients, or by scores on eating disorder 
inventories that reflect these practices, it would seem that 
increased severity of the disorder would be associated with 
increased likelihood of physiological abnormalities.
Physio1ogica1 Abnormalities Associated 
with Bulimic Behaviors
In his review of the medical complications associated 
with bulimia, Harris (1983) stated that the literature was 
so "obscure and sca.ttered" (p. 802) that it was necessary to 
extrapolate from information about the separate aspects of 
bulimia (e.g., vomiting, laxative abuse) in order to
4hypothesize about the potential medical complications of the 
disorder. Investigations of the physiological abnormalities 
resulting from the abnormal weight-control practices 
observed in bulimia only recently have been reported (e.g., 
Jacobs & Schneider, 1985; Mitchell, 1985; Mitchell, et al., 
1983; Mizes, 1985). However, physiological abnormalities 
associated with secretive self-induced vomiting and laxative 
abuse were first reported by Wolff and his associates in 
1968. The authors investigated serum electrolyte and 
hematocrit (volume of packed red blood cells) levels in nine 
women who might have been diagnosed bulimic were the current 
diagnostic criteria available. Potassium depletion was 
evident in the laboratory tests of all nine women. Plasma 
chloride levels were decreased in six women in whom vomiting 
was prominent feature. Finally, hematocrit was decreased 
in all but one patient.
Laboratory tests of serum electrolyte levels were 
briefly mentioned by Fairburn (1980) in a report on 4 cases 
of bulimia. In 3 of 4 patients there were no abnormalities. 
The fourth patient, brought to the hospital in a state of 
ventricular fibrillation, was found to have severely 
depleted potassium. Pyle, et al. (1981) reported that 
laboratory findings in 34 bulimic patients were 
unremarkable. Serum potassium levels were within normal 
limits in all cases. The authors reported that four women
5were "slightly alkalotic" (p. 82), and that three had 
decreased chloride levels.
Mitchell, et al. (1983) reviewed the electrolyte 
status of 168 bulimic patients (164 women, 4 men). Ninety- 
five percent of these patients reported using at least one 
technique other than fasting to control weight. The most 
frequently reported method was self-induced vomiting. 
Approximately one fifth of the sample employed three 
methods, usually fasting, vomiting, and laxative abuse.
Use of four or more methods was infrequently reported. 
Electrolyte abnormalities were found in 49% of the sample. 
Analysis of these abnormalities demonstrated that 27% showed 
elevated serum bicarbonate levels, usually in combination 
with decreased chloride levels (found in 24% of the sample). 
In addition, 14% showed reduced serum potassium. The 
investigators found serum bicarbonate level significantly 
correlated with frequency of self-induced vomiting. That 
is, women who reported vomiting at least once per day were 
more likely to show increased serum bicarbonate levels than 
were women who reported vomiting less than once a day.
Other electrolyte levels were not found significantly 
correlated with vomiting frequency.
Jacobs and Schneider (1985) performed an extensive 
laboratory investigation of 39 bulimic patients whose mean 
emesis frequency was 19 times per week (range: 1-120).
Frequencies of other abnormal weight-control practices
6(e.g., laxative abuse) were not reported. Results indicated 
surprisingly few physiological abnormalities. Occasionally, 
patients were found to have decreased hematocrit (8%). Ten 
percent of the sample had lowered serum potassium levels. A 
significant positive correlation was found between absolute 
body weight and potassium level, indicating that lower body 
weight was associated with decreased serum potassium.
Investigations of the physiological abnormalities 
associated with bulimia are recent, few in number, and 
descriptive in nature. The results of such studies have 
been variable, with from 8% to 100% of samples demonstrating 
some sort of physiological abnormality. Reduced serum 
potassium has been found in 10% to 100% of the samples 
studied. Decreased chloride and increased bicarbonate have 
been found in 64% and 27% of the samples. Hematocrit has 
been found decreased in 8% to 90% of bulimic samples. 
Correlations between bulimic behaviors and physiological 
abnormalities have indicated that frequency of self-induced 
vomiting was associated with increased serum bicarbonate, 
and serum potassium level was associated with body weight. 
These correlations provide preliminary evidence that. 
physiological abnormalities accompany bulimic behaviors.
A more clear understanding of these relationships may be 
achieved by investigating. al 1 common abnormal weight-control 
practices reported by bulimic patients (e.g., laxative 
abuse, diuretic abuse, fasting), in addition to self-induced
7vomiting, and their separate and combined influences on 
physiological systems. The physiological variables which 
are commonly affected include: potassium, chloride,
bicarbonate, and hematocrit.
Causes and Consequences of Physiological Abnormalities 
Potassium
Because most of the potassium in the body is found in 
muscle tissue, one would expect to find a positive 
correlation between lean body mass and serum potassium 
(Schultz & Nissenson, 1980). Jacobs and Schenider (1985) 
hypothesized that weight reduction results in a reduced 
total body pool of potassium thus facilitating depletion by 
frequent vomiting. Potassium is also excreted through the 
stool and urine in amounts equivalent to daily intake. 
However, during laxative or diuretic abuse these losses are 
significantly greater (Goldberger, 1980; Oster, Materson, & 
Rogers, 1980). Decreased potassium, or hypokalemia, refers 
to losses of potassium in excess of any losses of lean body 
mass as might occur with increased gastrointestinal and/or
f
urinary losses resulting from bulimic behaviors (Harris,
1983 ).
Consequences or symptoms of hypokalemia include 
lethargy, muscle weakness, and muscle cramps (Epstein, 1980; 
Tucci, 1981). Weakness and lethargy are common complaints 
among bulimic patients (Fairburn, 1980; Mitchell, et al., 
1985; Pyle, et al., 1981). Mitchell, et al. (1985) found
8weakness/lethargy reported by 84% of 275 bulimic patients. 
Webb and Gehi (1981) explained that neuromuscular symptoms 
accompany severely depleted potassium levels, and that 
depression manifested by dysphoric mood, tearfulness, 
fatigue, and hopelessness may accompany lesser reductions in 
serum potassium. Depression, which is characterized by many 
of these same symptoms, is a syndrome frequently associated 
with bulimia (Johnson, et al., 1982; Katzman & Wolchik,
1984; Williamson, Kelley, Davis, Ruggiero, & Blouin, 1985). 
In addition, empirical studies of semi-starvation have 
indicated that clinically significant depression occurs 
during periods of prolonged fasting (e.g., Keys, Brozek, 
Henschel, Nickelson, & Taylor, 1950).
Chloride and Bicarbonate
Hydrochloric acid contained in gastric juice is lost as 
a result of vomiting, causing a reduction in serum chloride 
levels. In addition, chloride ions are lost due to 
excessive use of diuretics which reduce chloride resorption 
(Goldberger, 1980). However, bicarbonate ions are 
eliminated in significant quantities due to excessive 
diarrhea accompanying laxative abuse (Cohen & Kassirer,
1980) .
A reciprocal relationship exists between serum chloride 
and bicarbonate anions whose combined level must 
approximate the serum cation level in order to preserve 
electrolyte balance. A loss of chloride (e.g., through
9self-induced vomiting) promotes a rapid substitution of 
bicarbonate ions. A loss of bicarbonate ions (e.g., through 
laxative abuse and subsequent diarrhea) results in a 
compensatory increase in chloride ions (Harrison, 1983; 
Phillips, 1980).
Changes in bicarbonate level can lead to changes in the 
acid-base balance of body fluids. Increased bicarbonate is 
associated with an increase in serum pH above normal and is 
called metabolic alkalosis. Decreased serum bicarbonate is 
associated with a decrease in serum pH and is called 
metabolic acidosis. The symptoms of metabolic acidosis are 
nonspecific in nature but include decreased pulse rate 
(Cohen & Kassirer, 1980; Epstein, 1980). The symptoms or 
consequences of metabolic alkalosis are similar to the 
neuromuscular consequences of hypokalemia. They include 
weakness, tiredness, and tetany characterized by muscle 
twitching or spasm (Goldberger, 1980; Schultz & N is sen son, 
1980). Weakness and tiredness are common complaints among 
bulimic patients, especially after vomiting (Fairburn & 
Cooper, 1984; Johnson, et al ., 1982; Pyle, et al ., 1981). 
Johnson, et al. (1982) found tiredness to be the most common 
medical complaint in a survey of 316 bulimic women.
Hematocrit
Hematocrit refers to the volume of packed red blood 
cells and is one measure frequently used in the assessment 
of anemia. Anemia refers to a condition in which the red
blood cell count, hemoglobin content, and/or hematocrit 
level are decreased because of blood loss, impaired 
production, or increased destruction of red blood cells 
(Harrison, 1983). The most probable cause of the lowered 
hematocrit levels reported in samples of bulimic patients 
(e.g., Jacobs & Schneider, 1985? Wolff, et al., 1968) is a 
lack of necessary food factors such as amino acids, protein, 
and iron necessary for the production of red blood cells 
(Harrison, 1983). This lack of food factors could result 
from the frequent fasting and vomiting that characterize 
bulimia. Laxative abuse does not seem to play an important 
role (Bo-Linn, Santa Ana, Morawski, & Fordtran, 1983; Oster, 
et al., 1980).
The consequences or symptomatology of anemia are varied 
and include palpitations, headache, and vertigo. (Harrison, 
1983). Jacobs and Schneider (198 5) reported that in their 
sample of 39 bulimics, 8% reported palpitations; other 
symptoms were not reported. Frequencies of headache and 
vertigo among bulimic patients have not been reported.
The aeed for a Biobehavioral Analysis
It is apparent that bulimia can be accompanied by 
serious physical consequences. However, the existing 
literature on the incidence and correlates of medical 
complications is widely discrepant, making it difficult for 
mental health professionals treating bulimic patients to 
know which persons to refer for medical consultation.
11
Harris (1983) and Mitchell (1985) proposed that all bulimic 
patients undergo a thorough physical examination, as well as 
exhaustive laboratory and radiographic assessments.
However, the cost of such an eval uation in time and money 
might outweigh the benefits for many patients. In contrast, 
Jacobs and Schneider (198 5) suggest that medical evaluation 
be limited to a routine physical exam and a laboratory test 
of serum potassium. This approach, while more focused on 
the most serious physical complication of bulimia (i.e*» 
hypokalemia) ignores other potentially harmful consequences 
of the disorder (e.g., anemia).
It would be helpful for the mental health practitioner 
if abnormal eating-related behaviors and common physical 
complaints associated with bulimia were analyzed to assess 
their relationships with physiological abnormalities. Such 
an analysis would yield a set of variables, easily assessed 
through interviews and eating disorder inventories, which 
would guide the mental health practitioner in making 
informed decisions as to the physical risk status of bulimic 
patients and appropriate referrals for medical consultation.
Rationale and Aims of the Present Investigation
The purpose of the present investigation was to 
analyze the relationships among abnormal weight-control 
behaviors (e.g., self-induced vomiting, laxative abuse), 
physiological variables (e.g., serum electrolyte levels), 
and complaints of physical symptoms (e.g., muscle weakness,
12
lethargy) in a sample of bulimic patients. Previous 
research has focused on describing physiological 
abnormalities associated with bulimia and correlating 
abnormalities with body weight and vomiting frequency (e.g., 
Jacobs & Schneider, 1985; Mitchell, et al., 1983). Previous 
investigations have yielded discrepant results, and 
relationships between bulimic behaviors and physiological 
abnormalities have not been demonstrated consistently.
These discrepancies might be due, in part, to a lack of 
focus on the various routes of disruption (i.e., vomiting, 
laxative abuse, diuretic abuse, fasting) and their different 
effects on physiological systems, as well as a lack of focus 
on the effects of multiple purgative methods.
The aim of the present study was to investigate 
relationships among bulimic behaviors (i.e., purgative 
practices), physiological abnormalities, and physical 
symptoms. In addition, it was hypothesized that bulimic 
behaviors do not equally affect all physiological systems 
and thus will be associated with different physiological 
abnormalities and physical symptoms. Further, it was 
hypothesized that, in general, physiological abnormalities 
will be more pronounced in bulimic patients who demonstrate 
multiple routes of disruption. Hypotheses regarding 
specific physiological abnormalities are illustrated in 
Figures 1-3.
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Research Question #1
Figure 1 shows the relationships hypothesized to exist 
among bulimic behaviors (fasting, vomiting, laxative abuse, 
and diuretic abuse), decreased body weight, hypokalemia, and 
physical symptoms. The first research question included 
seven specific hypotheses. Hypotheses 1 through 5 concerned 
the relationships among bulimic behaviors, hypokalemia, and 
body weight. Hypotheses 6 and 7 concerned the relationships 
among bulimic behaviors, hypokalemia, and physical symptoms. 
Specific hypotheses are listed below.
Hypothesis 1. It was hypothesized that hypokalemia 
would be associated with bulimic behaviors i.e., fasting, 
self-induced vomiting, laxative abuse, and diuretic abuse.
Hypothesis 2_. It was hypothesized that hypokalemia 
would be more pronounced when increasing numbers of bulimic 
behaviors were present than when any of the behaviors was 
present alone.
Hypothesis 3_. It was hypothesized that body weight 
would be associated with bulimic behaviors.
Hypothesis 4. It was hypothesized that hypokalemia 
would be associated with decreased body weight.
Hypothesis 5_. It was hypothesized that hypokalemia 
would be associated with bulimic behaviors and decreased 
body weight. Further, it was hypothesized that the 
association found between hypokalemia and bulimic behaviors 
with decreased body weight added would be greater than the
Bulimic
Behaviors
Moderating
Variable
Physiological
Abnormality
Phys ic al
Symptoms
Decreased 
Body Weight facilitiates J,K+ -|
[reduced % IBW]
Muscle
Weakness
Fasting
Muscle
Cramps
Vomiting
Hypokalemia
Laxative
Abuse [K+< 3.6 mEq/L]
Lethargy
Diuretic
Abuse Depression
Figure 1. Hypothesized relationships among bulimic behaviors, decreased body 
weight, hypokalemia and physical symptoms.
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association between hypokalemia and bulimic behaviors 
without the addition of body weight.
Hypothesis 6. It was hypothesized that physical 
symptoms i.e., muscle weakness, muscle cramps, lethargy, and 
depression, would be associated with hypokalemia. Although 
depression is not a physical symptom, it was included under 
this rubric for the purposes of the analyses.
Hypothesis 7_. It was hypothesized that physical 
symptoms would be associated with bulimic behaviors and 
hypokalemia. Further, it was hypothesized that the 
association between hypokalemia and physical symptoms would 
be significant above and beyond the association between 
physical symptoms and bulimic behaviors.
Research Question #2
The relationships proposed to exist among bulimic 
behaviors, serum chloride and bicarbonate levels, and 
physical symptoms are demonstrated in Figure 2. Seven 
specific hypotheses concerning the relationships among these 
variables are listed below.
Hypothesis 1_. It was hypothesized that bicarbonate 
level would be associated with serum chloride level.
Hypothesis 2. It was hypothesized that bicarbonate 
level would be associated with frequency of laxative abuse 
(expressed as number of episodes per month).
Hypothesis 3^. It was hypothesized that bicarbonate
Bulimic
Behaviors
Phys iological
Abnormalities
Physical
Symptoms
metabolic alkalosis
Vomiting
Diuretic
Abuse
increased
Serum Chloride - Bicarbonate
Lethargy 
Muscle Weakness 
Muscle Cramps
Laxative 
Abuse 
I______
reciprocal
relationship
decreased
-* decreased bicarbonate
metabolic acidosis
Nonspecific
Symptoms
include:
lowered pulse rate
Figure 2. Hypothesized relationships among bulimic behaviors, serum chloride 
and bicarbonate levels, and physical symptoms.
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level would be associated with serum chloride level and 
frequency of laxative abuse.
Hypothesis 4k It was hypothesized that serum chloride 
level would be associated with frequency of self-induced 
vomiting and frequency of diuretic abuse.
Hypothesis _5. It was hypothesized that bicarbonate 
level would be associated with frequency of laxative abuse 
and serum chloride, and that the addition of frequencies of 
diuretic abuse and vomiting would not add significantly to 
the association.
Hypothesis 6^. It was hypothesized that physical 
symptoms of metabolic alkalosis (i.e., lethargy, muscle 
weakness, and muscle cramps) would be associated with 
bicarbonate level.
Hypothesis 7_. It was hypothesized that the physical 
symptom of metabolic acidosis (i.e., lowered pulse rate) would 
be associated with bicarbonate level.
Research Question #3
Figure 3 illustrates the hypothesized relationships 
among bulimic behaviors, anemia (i.e. reduced hematocrit 
level), dehydration (i.e., incrased hematocrit level), and 
physical symptoms. Four specific hypotheses concerning 
these relationships are listed below.
Hypothesis 1. It was hypothesized that anemia would be 
associated with the frequencies of self-induced vomiting and 
fasting.
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Hypothesis 2. It was hypothesized that physical 
symptoms (i.e., vertigo, headache, and palpitations) would 
be associated with anemia.
Hypo thesis 3_. It was hypothesized that anemia would be 
more pronounced when both fasting and self-induced vomiting 
were present in combination than when either variable was 
present alone.
Hypothesis 4. Hematocrit is measured by: volume
packed red blood cells/total plasma volume. Thus, the 
equation is affected by changes in volume as well as by 
changes in RBC reflective of anemia. It was hypothesized 
that laxative abuse, diuretic abuse, and vomiting would be 
associated with increased hematocrit levels reflective of 
possible dehydration (i.e., reduced plasma volume.)
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Figure 3. Hypothesized relationships among bulimic behaviors, hematocrit, 
and physical symptoms.
Method
Subjects
Subjects were 40 women between the ages of 14 and 41 
years who were treated for bulimia as in-patients at Baton 
Rouge General Medical Center's Center on Problem Eating 
(COPE) in Baton Rouge, Louisiana. Because archival data 
were used, subjects did not need to give their informed 
consent to participate in the investigation. However, the 
data were treated in accordance with APA Ethical Principles 
regarding research with human participants.
Materials
Laboratory Tests
The laboratory tests consisted of a standard blood 
chemistry screening panel (CHEM-16), and a complete blood 
count. The chemistry screening panel indicated serum 
electrolyte levels including: sodium, potassium, chloride,
carbon dioxide, calcium, and phosphorous. It also included 
measures of glucose, blood urea nitrogen, uric acid, 
cholesterol, protein, albumin, globulin, and liver function 
tests (e.g., alkaline phosphatase and total bilirubin). The 
complete blood count included white blood count, red blood 
count, hemoglobin, hematocrit, platelet count, Mean
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Corpuscular Hemoglobin (MCH), Mean Corpuscular Volume (MCV), 
and Mean Corpuscular Hemoglobin Concentration (MCHC).
The values employed in the present investigation were 
values for females only, and they included: serum potassium
(normal range: 3.6-5.0 mEq/L), serum chloride (96-106 
mEq/L), serum carbon dioxide (24-36 mEq/L), and hematocrit 
(3 7-47 gm/100 ml). Serum carbon dioxide was used to 
calculate a measure of serum bicarbonate. According to 
Goldberger (1980), bicarbonate concentration is usually 
between 0.6 and 1.8 mEq/L less than the carbon dioxide 
content of the blood, and can be calculated by subtracting
1.0 mEq/L from the serum carbon dioxide content. The uses 
of serum potassium and chloride in the present investigation 
are straight forward.
According to Harrison (1983), the presence of anemia 
can be determined from red blood cell count, hemoglobin, or 
volume of packed red blood cells as measured in hematocrit. 
The author recommended that the most simple and technically 
accurate index of anemia is the measurement of the volume of 
packed red blood cells or hematocrit. Hematocrit has been 
employed in previous investigations of physiological 
abnormalities associated with bulimia (e.g., Jacobs & 
Schneider, 1985; Wolff, et al., 1968), and therefore it was 
used as an index of anemia in the present investigation.
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Psychological Tests
Subjects completed the Symptom Checklist-90 (SCL-90), 
and the Beck Depression Inventory (BDI). The SCL-90 
(Derogatis, Rickels, & Rock, 1976) is a standardized self- 
report measure which samples a variety of psychopathological 
symptoms. Directions instruct test-takers to rate symptoms 
on a 5-point scale regarding how much they were distressed 
by symptoms in the past week (0 = No Distress; 4 = Extreme 
Distress). Six individual items from the SCL-90 were used 
as indices of physical symptoms. These items were: (1)
headache; (2) feeling faint or dizzy; (3) heart pounding or 
racing; (4) feeling low in energy; (5) soreness or cramps in 
muscles; and (6) feeling weak in parts of your body.
The Beck Depression Inventory (Beck, Ward, Mendel son, 
Mock, and Erbaugh, 1961) is a widely used, reliable and 
valid screening measure of depressive symptomatology. It is 
a 21-item self-report measure requiring respondents to 
choose one statement out of groups of four, rated 0-3 
reflecting increasing severity of depressive symptomatology. 
The total score ranges from 0-63, and guidelines are 
provided to interpret the level of depression present (i.e., 
none, mild, moderate, severe) based on the total score.
Eating Disorder Inventories
The Eating Questionnaire (EQ) is a 16-item multiple 
choice format questionnaire which assesses eating and 
eating-related behaviors corresponding to the DSM-III
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criteria for bulimia. It has been shown to have high 
internal consistency, and moderate test-retest reliability 
(Ruggiero, Williamson, Davis, Schlundt, and Carey, in 
press). Data from the EQ will be used to determine the 
frequencies of binge eating and self-induced vomiting 
episodes (expressed in number of episodes per week), and 
frequencies of laxative abuse, diuretic abuse, and fasting 
(expressed in number of episodes per month).
The Eating Attitudes Test or EAT is an objective, 40- 
item self-report measure of anorexia nervosa symptoms. 
Subjects are asked to rate on a 6-point scale how often they 
engage in various sating-related behaviors, thoughts, and 
feelings. The EAT has been demonstrated to have a high 
degree of internal consistency, and to possess excellent 
discriminant validity (Garner & Garfirikel, 1979; Garner, 
Olmstead, Bohr, & Garfirikel, 1982).
The Bulimia Test or BULIT is a 36-item self-report 
measure of bulimia. A 5-choice, multiple guess format is 
used to assess bulimic behaviors based on the DSM-III 
criteria. The BULIT has adequate test-retest reliability, 
and excellent validity in distinguishing bulimic from normal 
individuals (Smith & Thelen, 1984).
Procedure
All subjects were seen by a registered nurse upon 
arrival at the Center on Problem Eating (COPE) in the Baton 
Rouge General Medical Center. Upon admission to the COPE
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unit, height, weight, blood pressure, and pulse rate were 
taken and recorded in patients' charts. At the same time, a 
blood sample was taken and the chemistry screening panel and 
complete blood count were performed. Results of the 
chemistry screening panel and complete blood count were 
recorded in patients' charts within 24 hours.
Patients were given a routine physical examination and 
interviewed by a psychiatrist within 24 hours of admission 
to the COPE unit. Within two days of admission, patients 
were administered psychological tests and eating disorder 
inventories, and interviewed by a licensed clinical 
psychologist.
Patients were diagnosed by a psychiatrist and a 
licensed clinical psychologist based upon the Diagnostic and 
Statistical Manual for Mental Disorders criteria for 
bulimia. Female subjects were included in the present 
investigation who were diagnosed as bulimic. In order to 
avoid diagnostic confusion, subjects weighing less than 20% 
ideal body weight, or diagnosed as suffering from anorexia 
nervosa were not included in the present investigation. Males 
were not included in the sample because mean serum 
electrolyte and hematocrit levels for males and females are 
not comparable. (Goldberger, 1980). In addition, subjects 
were not included if they incompletely or incorrectly filled 
out eating disorder inventories or psychological tests.
Results 
Descriptive Statistics 
Sample Characteristics
Data in Table 1 indicate that the sample of 40 bulimics 
was comprised of women in their early twenties (Mean = 23.7 
years), who had been suffering from bulimia for an average 
of four and a half years (Mean = 4.6; SD = 4.4 years). The 
mean height of the sample was 64.4 inches (SD = 2.5 inches). 
The percent ideal body weight varied from 80 to 215 percent. 
Women weighing less than 20% of ideal, body weight were 
excluded from the study in order to avoid diagnostic 
confusion with anorexia nervosa. Only six women (18%) 
weighed 15% or less below their ideal body weight, the new 
weight level criterion being adopted as a diagnostic 
criterion for anorexia. Six women (18%) weighed more than 
15% above their ideal weight.
Bulimic Behavior Variables
Table 2 contains mean frequencies, standard deviations, 
ranges, and percent of sample employing reported bulimic 
behaviors, and information regarding eating disorder 
inventory scores. Self-induced vomiting was the most 
commonly endorsed bulimic behavior, occurring in 82.5% of 
the sample with a reported average frequency of 14.7 times
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Table 1.
Sample Characteristics: Means, standard deviations, and
ranges of demographic variables.
Variable
Mean SD Range
Age 23.7 yr 6 . 7 yr 14-41 yr
Hei ght 64.4 in 2.5 in 59-69 in
Percent
Ideal
Body Weight
104.4% 9.7% 80-215%
Duration 
of Bulimia 4.6 yrs 4.4 yrs 3-180 mo
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Table 2.
Means, standard deviations, ranges, and frequencies of 
bulimic behavior variables and inventories.
Variable
Mean SD Range
Frequency 
% of Sample
Fas ti ng a 7.2 9.7 0-30 77.5%
Vomiting ^ 14.7 15.2 0-56 82.5%
Laxative 
Abuse a 11.4 15.1 0-56 55.0%
Diuretic 
Abuse a 5.1 14.5 0-80 32 .5%
BULIT 123.3 27.6 32-155 -
EAT 52.4 22.4 5-97 -
a = Number of times per month
b = Number of times per week
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per week. Fasting was employed by 77.5% of the sample with 
an average frequency of 7.2 fasts per month. Laxative abuse 
was endorsed by 55% of the bulimic women, reportedly used
11.4 times per month. The least commonly reported bulimic 
behavior, diuretic abuse, occurred in 32.5% of the sample 
with an average frequency of 5.1 times per month. The mean 
BULIT score was 123.3; the mean EAT score was 52.4. Both 
mean scores are well above the cut-off scores indicative of 
eating disorder pathology (BULIT cut-off score = 102; EAT 
cut-off • score = 32).
Table 3 presents demographic and bulimic behavior 
variables from the present study compared to similar 
variables from two large-scale descriptive studies (Johnson, 
et al., 1982; Mitchell, et al., 1985). Examination of the 
data in Table 3 demonstrates that the three samples are very 
similar in terms of age, height, weight, duration of bulimic 
symptoms, and types of bulimic behaviors employed.
Physiological Variables
Table 4 presents means, standard deviations, normal 
ranges, and percent of values outside the normal range, of 
the four main physiological variables of interest. As can 
be seen from the data in Table 4, 17.5% of the sample showed 
reduced potassium level (hypokalemia). Chloride levels were 
found reduced in 10%, and elevated in 17.5% of the sample. 
Bicarbonate levels were found reduced in 20%, and elevated 
in 5% of the women studied. Finally, 37.5% met the criteria
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Table 3.
Comparison of mean values of demographic and bulimic 
behavior variables in the present study with two other 
studies.
Variable Present Study 
(N=40)
Johnson, et al. Mitchell, et al 
(1982) (1985)
(N=316) (N=2 75 )
Age 23.7 yrs
Height 64.4 in
(76-89%
IBW) 2 5.0%
(90-110%
IBW) 50.0%
(>110% IBW) 25.0%
Duration 
of Bulimia
Vomiting
Laxative
Abuse
Fasting
Diuretic
Abuse
4.6 yrs 
82 .5%
55.0%
77 .5%
32 .5%
23.7 yrs 
65.1 in
20.0%
61 .6% 
17.5%
5.4 yrs 
81 .0%
63.0%
Not Available
Not Available
24.8 yrs 
Not Available
27.2%
5 2.4%
20.4%
6.0 yrs 
88.1%
60.6%
92 .1%
33. 9%
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Table 4.
Main physiological variables: Normal values, means,
standard deviations, percentage of values above and below 
normal range.
Variable/Normal Range
Mean SD %below %above
Potassium
3.6-5.5 mEq/L 4.1 0.51 17.5 0
Chlo ride
96-106 mEq/L 104.1 6.72 10.0 17.5
Bicarbonate
24-30 mEq/L 26.1 3.06 20.0 5.0
Hematocrit
37-47% 38.3 3.86 37.5 2.5
Total Electrolyte
Abnormalities 45.0% - -
Total
Abnormalities 67.5% -
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for anemia defined as reduced hematocrit level. Five 
percent of the sample showed elevated hematocrit. 
Approximately half of the sample (45%) demonstrated an 
electrolyte abnormality, either alone or in combination with 
another electrolyte abnormality. Including hematocrit 
abnormalities, 67.5% of the sample demonstrated some sort of 
biological abnormality.
Physical Symptom Variables
Means, standard deviations, and percent rated "extreme" 
scores (endorsed "4" on a 4-point scale: 0 = no distress;
4 = extreme distress) of physical symptoms are reported in 
Table 5. The most frequently endorsed physical symptom was 
lethargy; 3 7.5% of the sample indicated that it was 
associated with extreme distress. Muscle weakness was 
associated with extreme distress in 25%, and muscle cramps 
with 20% of the sample. The mean BDI score was 27.9 
(SD = 11.62), which is indicative of severe depressive 
symptomatology. Severe depression (BDI scores 24-63) was 
reported by 62.5% of the sample, moderate depression (BDI 
scores 16-23) by 17.5%; mild depression (BDI scores 10-15), 
by 17.5%, and no depression (BDI scores 0-9) by 2.5% of the 
sample.
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Table 5.
Physical symptom variables: Means, standard deviations, and
percent rated "extreme distress" scores
Variable
Mean SD % Extreme*
Muscle Weakness 2 .40 1.28 2 5.0%
Muscle Cramps 1.78 1.51 20.0%
Lethargy 2.60 1.39 37.5%
Vertigo 1.88 1 .07 7.5%
Headache 1.90 1.24 7.5%
Palpitations 1.82 1 .38 15.0%
Pulse Rate 77.35 12.71 -
Depression 2 7. 90 11.62 -
(0-9) no depression 2.5%
(10-15) mild depression 17.5%
(16-23) moderate depression 17.5%
(24-63) severe depression 62.5%
* "Extreme distress" = 4 on 0-4 point scale 
(0 = No distress; 4 = extreme distress)
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Regression Analyses
Research Question #1
The first group of hypotheses dealt with hypokalemia 
and was illustrated in Figure 1. Regression analyses were 
used to investigate the relationships among bulimic 
behaviors, decreased body weight, decreased potassium level 
(hypokalemia), and physical symptoms. Table 6 summarizes 
the results of regression analyses dealing with hypokalemia.
Hypothesis 1^. A partial regression analysis supported 
the hypothesis that hypokalemia was significantly associated 
with bulimic behaviors. Examination of the individual 
predictors showed that the effect was due to the inverse 
relationship between laxative abuse and hypokalemia such 
that greater amounts of laxative abuse were associated with 
lower potassium levels (i.e., hypokalemia).
Hypothesis 2. A stepwise multiple regression failed to 
support the hypothesis that hypokalemia would be 
significantly more pronounced when increasing numbers of 
bulimic behaviors were present than when the behaviors were 
present alone. Hypokalemia was significantly associated 
with laxative abuse; the addition of other bulimic behavior 
variables did not add significantly to the variance 
explained.
Hypothesis 3_. Partial regression analysis demonstrated 
that body weight was not significantly correlated with 
bulimic behaviors.
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Table 6.
Summary of Regression Analyses for Research Question #1.
Variables
beta t-value jd-value
Hypothesis 1 
Hypokalemia 
Fasting 
Vomiting 
Laxative Abuse 
Diuretic Abuse
-0.007
-0.006
-0.017
0.002
-1.058 
-1.267 
-3.697 
0. 365
0. 29 
0. 21 
0.0007* 
0. 71
B val ue I E R2
Hypothesis 2 
Hypokalemia
Laxative Abuse
Vomiting
Fasting
Diuretic Abuse
-0.017
-0.006
-0.007
0.001
14.48 0.0005* 
1.65 0.20 
1.18 0.28 
0.13 0.72
0. 276 
0. 307 
0. 329 
0. 331
beta t-value p-value
Hypothesis 3 
Body Weight 
Fasting 
Vomiting 
Laxative Abuse 
Diuretic Abuse
-0.083 
0.132 
-0.334 
0.131
-0. 204 
0.496 
-1.215 
0.454
0.84 
0.62 
0. 23 
0.65
Hypothesis 4 
Hypokalemia 
Body Weight 0.007 2.329 0.02*
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Table 6. continued
Variables
Hypothesis 5 
Hypokalemia 
Fasting 
Vomiting 
Laxative Abuse 
Diuretic Abuse 
Body Weight 
(add ed 1 as t)
beta
-0.007
-0.007
-0.016
0.001
0.006
t-value
-1.033 
-1.485 
-3.371 
0. 225 
2.020
jd-value
0. 31 
0.15 
0 . 002*  
0.82 
0.05*
Hypothesis 6 
Hypokalemia
Muscle Weakness 
Muscle Cramps 
Lethargy 
Depression
Hypothesis 7 
Muscle Cramps 
Fasting 
Vomiting 
Laxative Abuse 
Diuretic Abuse
-0. 226 
-1.553 
-0. 279 
-4. 295
-0.012
-0.002
0.069
0.007
-0. 557 
-3.782 
-0.633 
-1.180
-0.66
0.17
5.64
0.007
0.58 
0.0005* 
0.53 
0. 24
0.50
0.86
0.0001*
0.56
Muscle Cramps
Fasting -0.018
Vomiting -0.006
Laxative Abuse 0.056
Diuretic Abuse 0.009
Hypokalemia -0.749
(add ed 1 as t)
-0.998 
-0.556 
3. 982 
0. 714 
-1.808
0. 32
0.58
0.0003*
0.48
0.07
Muscle Weakness
Fasting -0.033
Vomiting -0.053
Laxative Abuse 0.032
Diuretic Abuse 0.014
-1.748 
-0. 438 
2.587 
1.126
0.08 
0.66 
0 .01* 
0. 26
Depression
Fasting 0.174
Vomiting 0.119
Laxative Abuse 0.321
Diuretic Abuse 0.030
0. 986 
1.044 
0. 715 
0. 246
0. 33 
0. 30 
0 .01* 
0.80
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Hypothesis 4. Simple correlation showed that body 
weight was significantly associated with hypokalemia (r =
0.3 5; £ < .02).
Hypothesis 5_. In a sequential regression analysis, the 
predictor variable "body weight" was added to the regression 
equation predicting hypokalemia after the effects of bulimic 
behaviors had been calculated. In this way, it was found 
that body weight was significantly related to the criterion 
variable, hypokalemia, above and beyond the effe,cts of 
bulimic behaviors, among which laxative abuse maintained its 
significant relationship with hypokalemia.
Hypothesis 6_. One physical symptom was found to be 
significantly related to hypokalemia; muscle cramps 
(_£ = - 0.52; £ < .0005). The inverse relationship 
indicates that reduced potassium level was associated with 
increased complaints of muscle cramps.
Hypothesis 7. A partial regression analysis 
demonstrated that one physical symptom of hypokalemia, 
muscle cramps, was significantly associated with bulimic 
behaviors, specifically with laxative abuse. In order to 
demonstrate that the physical symptom of hypokalemia was 
associated with hypokalemia, a sequential regression was 
carried out with hypokalemia entered after bulimic behaviors 
predicting muscle cramps. One would expect that 
hypokalemia, when added as the last variable in the 
sequential analysis, would demonstrate a significant effect.
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A significant effect would indicate that hypokalemia was 
associated with muscle cramps above and beyond the effects 
already explained by bulimic behaviors, including laxative 
abuse.
As demonstrated under hypothesis 7 in Table 6, the 
effect of hypokalemia in the sequential analysis approached 
statistical significance indicating that hypokalemia may be 
associated with muscle cramps above and beyond the effects 
of laxative abuse.
Finally, muscle weakness, and depression, though not 
related to hypokalemia, were significantly associated with 
laxative abuse.
Research Question #2.
No hypothesis concerning the relationships between 
bicarbonate level, chloride level, and bulimic behaviors was 
supported by statistically significant results from 
regression analyses. It was found that one physical 
symptom, pulse rate, was significantly correlated with 
bicarbonate level (_r = -0.34; p < .03). The inverse 
relationship suggests that, contrary to prediction, higher 
bicarbonate levels (indicative of metabolic alkalosis) were 
associated with lower pulse rates. Decreased bicarbonate 
levels were associated with increased pulse rate.
Research Question #3
Although 37.5% of the sample demonstrated hematocrit 
levels below the normal range, no hypothesis concerning
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hematocrit as a measure of anemia and its relation to 
bulimic behaviors and/or physical symptoms was supported by 
the regression analyses.
Subsequent Analyses 
Physiological Variables
Table 7 contains normal ranges of physiological 
variables included in the present study, as well as 
percentages of values found above and below normal limits.
As can be seen in Tabl e 7, one remarkabl e f i nding was that 
50% of the sample showed reduced red blood count (RBC), 
which is indicative of anemia. Five percent of the sample 
demonstrated elevated RBC. Other findings concerning blood 
values included: reduced hemoglobin 10%, elevated
hemoglobin 7.5%, elevated platelet count 10%, reduced Mean 
Corpuscular Hemoglobin (MCH) 2.5%, elevated MCH 57.5%; and 
elevated Mean Corpuscular Hemoglobin Concentration (MCHC) 
2.5%. Finally, white blood count was reduced in 10%, and 
elevated in 7.5% of the sample.
Glucose was elevated in 5% of the sample, Blood Urea 
Nitrogen (BUN) reduced in 2.5%, and Uric Acid was elevated 
in 10% of the sample. Notably, 45% of the sample 
demonstrated elevated inorganic phosphorous levels. 
Phosphorous levels were correlated with calcium levels 
(r = 0.33; p < .03); and age (r = -0.41; p < .008).
Table 7.
Physiological variables: Normal values, percentage of
sample above and below normal range.
Variable/Normal Range
% below % above
Potassium
3.6-5.5 mEq/L 
Chloride 
96-106 mEq/L 
Bicarbonate '
24-30 mEq/L 
Hematocrit 
37-47%
Glucose 
65-115 mg/dl 
Blood Urea Nitrogen 
6-23 mg/dl 
Sodium 
136-145 mEq/L 
Uric Acid
1.5-7.0 mg/dl 
Calcium
8.5-11.0 mg/dl 
Inorganic Phosphorous
2.5-4.2 mg 
Cholesterol
120-330 mg 
Total Protein
6.0-85. gm/dl 
Albumin
3.0-5.5 gm/dl 
Globulin
2. 0-3.7 gm/dl 
Alkaline Phosphatase 
30-115 mg/1 
Total Bilirubin 
0.2-1.2 mg/dl 
White Blood Count 
4.8-10.8 X 1000 
Red Blood Count 
4.2-5.4 X 1,000,000 
Hemoglobin 
12-16 gm
17.5% 0
10.0 17.5%
20.0% 5.0%
37 .5% 2.5%
0 5.0%
2.5% 0
2.5% 0
0 10.0%
0 0
0 45.0%
2.5% 0
0 0
0 0
0 0
0 5.0%
0 0
10.0% 7.5%
50.0% 5.0%
10. 0% 7.5%
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Table 7. continued
Variable/Normal Range
% below % above
Platelet Count
130-400 X 1,000 0 10.0%
Mean Corpuscular Volume (MCV)
81-99 cu mic. 0 0
Mean Corpuscular Hemoglobin (MCH)
27-31 uug 2.5% 57.5%
Mean Corpuscular Hemoglobin 
Concentration (MCHC)
33-37% . 0 2.5%
Urine pH
5-9 0 0
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Cholesterol level was reduced in 2.5% of the sample, 
and 5% of the sample demonstrated reduced alkaline 
phosphate.
Body Weight
Table 8 contains correlations between percent ideal 
body weight and bulimic behaviors. Bulimic behaviors are 
reportedly eirployed for weight-contro 1 purposes, but as data 
in Table 8 demonstrate, bulimic behaviors were not 
significantly correlated with body weight in the present 
investigation. Table 9 contains correlations between body 
weight and physical symptoms. Body weight was not 
significantly associated with physical symptoms as measured 
in the present study.
Table 10 displays correlations between body weight and 
physiological variables. Body weight was significantly 
correlated with four physiological variables: potassium
( r = 0.35; p < .02); bicarbonate ( r = -0.31; p< .05); 
alkaline phosphatase (r= 0.41; p< .008); and white blood 
count (r = 0.59; p < .0001). Thus, low body weight was 
significantly associated with low potassium levels, low 
alkaline phosphatase levels, low white blood count, and high 
bicarbonate levels. In summary, although body weight was 
not significantly correlated with bulimic behaviors or 
reports of physical symptoms, it was significantly 
associated with four physiological variables.
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Table 8
Correlations between percent ideal body weight and bulimic 
behavior variables
Variable
Correlation (p value) 
Fasting -0.043 (p<.79)
Vomiting 0.091 (p<.57)
Laxative Abuse -0.189 (p<.24)
Diuretic Abuse 0.031 (p<.84)
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Table 9
Correlations between percent ideal body weight and physical 
symptom variables
Variable
Correlations (£ value) 
Muscle Weakness 0.132 (£<.41)
Muscle Cramps -0.138 (£<.39)
Lethargy 0.174 (£<.28)
Depression 0.054 (£<.73)
Pulse Rate 0.125 (£<.44)
Vertigo -0.001 (£<.99)
Headache -0.110 (£<.49)
Palpitations 0.136 (£<.40)
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Table 10
Correlations between percent ideal body weight and 
physiological variables
Variabl e
Correlation (p value)
Potassium 0. 35 3 (£<.02) * 
(£<.45)Chloride 0.122
Bicarbonate -0.312 (£<.05) *
Glucose -0.121 (£<•45)
Blood Urea Nitrogen -0.025 (£<.87)
Sodium -0.007 (£<.96)
Uric Acid 0. 103 (£<.52)
Calcium -0. 267 (£< .09)
Inorganic Phosphorous -0.093 (£<.56)
Cholesterol 0. 128 (£<•43 )
Total Protein -0.132 (£<•42 )
Albumin -0.168 (£< .30 )
Globulin -0.035 (£<.82 )
Alkaline Phosphatase 0.413 (£<.008)
Bilirubin -0.072 (£<.65)
White Blood Count 0.590 (£<.0001)
Red Blood Count 0.028 (£<.85)
Hemoglobin 0.042 (£<.79)
Hematocrit 0.050 (£<.75)
Platelet Count 0. 217 (£<.17)
MCV -0.105 (£<.51)
MCH 0.001 (£< . 99)
MCHC -0.044 (£<•78)
Urine pH -0.128 (£<•43 )
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Eating Disorder Inventories
The eating disorder inventories, EAT and BULIT, may be 
thought of as global indicators of eating disorder 
pathology. As such, their correlations with bulimic 
behaviors, physiological variables, and physical symptoms 
are of interest in a biobehavioral analysis of bulimia.
Table 11 summarizes the correlations between EAT scores, 
BULIT scores, descriptive, and behavioral variables. As can 
be seen in Table 11, EAT and BULIT scores were highly 
correlated with one another (r = 0.55; p < .0003). Scores 
on the EAT were significantly correlated with laxative abuse 
(_r = 0.39; p < .01), and the association between EAT scores 
and diuretic abuse approached statistical significance 
(r= 0.27; p < .09). Scores on the BULIT were not 
significantly correlated with bulimic behaviors or variables 
descriptive of saitple characteristics (e.g., percent body 
weight) .
Correlations between EAT scores, BULIT scores, and 
physiological variables are displayed in Table 12. Scores 
on the EAT were significantly correlated with only one 
physiological variable: Mean Corpuscular Volume
(_r= 0.33; p < 04). In contrast, BULIT scores were 
significantly correlated with three physiological variables: 
glucose (p = -0.36; p < .02); blood urea nitrogen 
(p = - 0.35; p < .02); and cholesterol (r = 0.39; 
p < .01). Thus, severity as measured by high scores
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Table 11
Correlations between EAT scores, BULIT scores, and 
descriptive and bulimic behavior variables
Variable
Correlations (g value)
BULIT EAT
% Ideal Body Weight 0.068(g<.67) -0.129(g<.43)
Fasting 0.066 (p< .68) 0.168(g<.29)
Vomiting 0.141(£<.39) 0.099(g<.54)
Laxative Abuse -0.019(£<.90) 0. 392 (g< .01 )*
Diuretic Abuse 0.124(g<.44) 0.271(£.09)
Duration of Bulimia 0.172(£<.29) 0.040(g< .80)
BULIT Score 1.000(£<.000) 0.546 (£< .0003)
EAT Score 0.546(£<.0003)* 1.000(£<.000)
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Table 12
Correlations between EAT scores, BULIT scores, and 
physiological variables.
Variable
Correlations ( j d  value)
BULIT EAT
Potassium 0. 074(p< .65 ) -0. 233 (£< .15)
Chloride -0. 092 (p< .57) -0. 097 (£< .54)
Bicarbonate -0. 051(p< .75) -0. 042(£< .79)
Glucose -0. 363 (£< .02)* -0. 232 (£< .15)
Blood Urea Nitrogen 0. 346 (p< .02)* 0. 238(£< .14)
Sodium -0. 144 (£< .37) -0. 077 (£< .64)
Uric Acid 0. 175 (£< .28) 0. 139(£< .39)
Calcium 0. 185 (jd<.25 ) 0. 144 (£< .37)
Inorganic Phosphorous 0. 194 (£< .23 ) -0. 141(£< .38)
Cholesterol 0. 392 (p< .01)* 0. 25 3 (£< .12)
Total Protein 0. 141(£< .38) 0. 156 (£< .33)
Albumin 0. 169 (p< .29) 0. 255 (£< .11)
Globulin 0. 050 (£< .75) -0. 029 (£< .85)
Alkaline Phosphatase 0. 042 (£< .79) -0. 055 (£< .73 )
Bilirubin 0. 196 (p< .22) 0. 060(£< • 71)
White Blood Count -0. 009(£< .95) 0. 008 (£< .95)
Red Blood Count 0. 167 (£< .30 ) 0. 105 (£< .51)
Hemoglobin 0. 053 (p< .74) -0. 033 (£< .83 )
Hematocrit 0. 178(£< .27) 0. 236 (£< .14)
Platelet Count 0. 048 (£< .76) 0. 120 (£< .45 )
MCV 0. 223 (£< .15) 0. 328(£< .04)*
MCH 0. 084 (£< .60) 0. 231 (£< .15)
MCHC 0. 07 3 (£< .65 ) 0. 034 (£< .83 )
Urine pH -0. 012 (£< .94 ) -0. 280 (£< .08)
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on the BULIT was associated with low glucose levels, low BUN 
levels, and high cholesterol levels.
Finally, Table 13 contains correlations between EAT 
scores, BULIT scores, and physical symptoms. Both EAT and 
BULIT scores were significantly correlated with BDI scores 
(r = 0.51; p < .0007; and r_ = 0.35; £ < .02 respectively). 
Scores on the BULIT were not significantly associated with , 
physical symptoms, whereas EAT scores were significantly 
correlated with five physical symptoms: muscle weakness
(r = 0.38; £ < .01); muscle cramps (r = 0.37; £ < .02); 
lethargy (r = 0.41 £ < .008); vertigo (r = 0.38; £ < .01); 
and palpitations (r = 0.41; £ < .008). Thus, increased 
severity of eating disorder pathology, as indicated by high 
EAT scores, was associated with greater reports of muscle 
weakness, muscle cramps, lethargy, vertigo, and 
palpitations.
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Table 13
Correlations between EAT scores, BULIT scores, and physical 
symptom variables
Variable
Muscle Weakness 
Muscle Cramps 
Lethargy 
Depression 
Pulse Rate 
Vertigo 
Headache 
Palpitations
Correlations (jd value)
BULIT EAT
0.060(£<.70)
0 . 20 2 (£< . 21)
0. 098 (£< . 54 ) 
0. 351 (£ < .02)* 
0.134(p<.40) 
0.161(£<.32) 
0.071(£ < .66) 
0.151(£< .35 )
-0.383(£<.01)*
0.366 (£< .02)* 
0.413(£<.008)* 
0.513(£< .0007)* 
-0.095(£<.56)
0.381(£<.01)*
0.221(£<.17) 
0.413(£<.008)*
Discussion
The 40 bulimic women included in the present 
investigation were in their early twenties and had been 
engaging in bulimic behavior for about four years. Fifty 
percent of the women weighed between 90% and 110% ideal body 
weight. The most frequently reported abnormal weight- 
control technique was self-induced vomiting, followed by, in 
descending order of prevalence: fasting, laxative abuse,
and diuretic abuse. As was demonstrated in Table 3, values 
of demographic and bulimic behavior variables obtained in 
the present investigation approximate those from larger 
descriptive studies (e.g., Johnson, et al., 1982; Mitchell, 
et al., 1985), Mean EAT and BULIT scores were indicative of 
the presence of eating disorders, and were similar to scores 
obtained in other bulimic samples (e.g., Cooper & Fairburn, 
1983; Fairburn & Cooper, 1982; 1984; Smith & Thelen, 1984). 
These sample similarities suggest that although the women in 
the present investigation were hospitalized for treatment of 
the eating disorder, they do not seem to represent a 
distinct subgroup of bulimic women.
Results of the present investigation indicated that 
electrolyte disturbances were common: 45% of the sample
demonstrated electrolyte levels elevated or decreased
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outside normal ranges. This finding is similar to that of 
Mitchell, et al. (1983) who found 48.8% of a sample of 168 
bulimic women experienced electrolyte abnormalities. Adding 
hematocrit values, the fourth main physiological variable of 
interest, increased the total percentage of physiological 
abnormalities demonstrated in the present sample to 67.5%. 
All of the women in the present sample were somewhat 
distressed by physical symptoms. Similar to other 
investigations (e.g., Johnson, et al., 1982; Mitchell, 
et al., 198 5), lethargy and depression were the most common 
complaints.
Despite frequent reports of physical symptoms, and 
relatively high incidences of physiological abnormalities, 
very few hypothesized associations among bulimic behaviors, 
physical symptoms, and physiological variables, were 
supported by statistically significant results from 
regression analyses. For example, although 37.5% of the 
sample showed decreased hematocrit, and thus met the 
criterion for anemia, no hypothesis concerning the 
associations among anemia, bulimic behaviors, and/or 
physical symptoms was supported. In addition, no hypothesis 
concerning the relationships among bulimic behaviors, 
chloride, and bicarbonate levels was supported. One 
physical symptom, pulse rate, was found to be significantly 
associated with bicarbonate level. It was predicted that 
decreased pulse rate, one symptom of metabolic acidosis,
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would be associated with decreased bicarbonate (i.e., 
acidosis). Although 20% of the sample displayed decreased 
bicarbonate, the association with pulse rate was opposite to 
that predicted.
Because pulse rate is a nonspecific symptom, it is 
possible that its relationship with bicarbonate can be 
explained via their mutual relationship to a third variable. 
For example, bicarbonate is significantly related to anemia 
(i.e., reduced hematocrit level). In anemic states, the 
heart must work harder, pump faster, to ensure adequate 
blood supply to the periphery (Guyton, 19 56). The 
relationship may also be explained by a variable not 
included in the present investigation.
Regarding Research Question #1, it was found that only 
one bulimic behavior, laxative abuse, was significantly 
correlated with reduced potassium level or hypokalemia. 
Reduced body weight was significantly associated with 
hypokalemia, but not with bulimic behaviors. Also, body 
weight was associated with hypokalemia above and beyond the 
effects of laxative abuse on hypokalemia. This finding 
supports the role of body weight as a mediating factor in 
hypokalemia. It adds support to Jacobs and Schneider's 
(1985) hypothesis that lower body weight is probably 
associated with a smaller total body pool of potassium, 
which may be more easily disrupted by bulimic behaviors 
(i.e., laxative abuse in the present investigation.)
Only one of four physical symptoms of hypokalemia 
investigated, muscle cramps, was significantly associated 
with hypokalemia. The physical symptom muscle cramps was 
also associated with one bulimic behavior, laxative abuse.
In a sequential analysis it was found that hypokalemia may 
be associated with muscle cramps above and beyond the 
relationship between laxative abuse and muscle cramps.
Such a finding gives tentative support to the hypothesis 
that muscle cramps are a physical symptom of hypokalemia, 
and not merely the sequelea of increased intestinal motility 
and fecal elimination associated with laxative abuse.
Muscle weakness and depression were significantly 
related to laxative abuse and not with hypokalemia.
Mitchell, et al. (1986) found a samp 1 e of bu 1 .imic women who 
abused laxatives to be characterized by significantly more 
depressive symptomatology than a sample not using laxatives. 
Similar associations may account for the relationships found 
in the present study, or the relationship may be influenced 
by other variables, measured or not measured in the present 
investigation. The data obtained are not specific to, nor 
were they analyzed in such a way as to answer, such 
questions.
Although certain types of questions, especially cause 
and effect questions, cannot be addressed using 
correlational data, exploration of associations between 
bulimic behavior variables and other physiological variables
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included in the present work may indicate types of 
physiological abnormalities associated with bulimia.
Because associations among these variables were not 
hypothesized at the outset, significant associations found 
will be interpreted with caution. Another reason for 
cautious interpretation is that as the number of 
associations investigated increases, so does the likelihood 
that associations will reach statistical significance by 
chance. A protected alpha level (e.g., Bonferoni's t.) was 
not employed in the present investigation because the nature 
of this investigation was explorative. Thus, all possible 
associations were considered and cautiously interpreted.
For instance, half of the sample showed reduced red 
blood count (RBC), another index of anemia. In addition, 
57.5% showed increased Mean Corpuscular Hemoglobin (MCH). 
Increased MCH is directly related to reduced RBC because MCH 
is calculated by dividing hemoglobin by RBC. As RBC, the 
denominator of the fraction, is reduced, MCH becomes larger. 
Other abnormal blood values: reduced hemoglobin 10%;
elevated hemoglobin 7.5%; elevated platelet count 10%; 
reduced MCH 2.5%; and elevated Mean Corpuscular Hemoglobin 
Concentration (MCHC) 2.5%; were not consistent with a 
particular type of anemia.
Microcytic anemia, a consequence of inadequate intake 
or malabsorption of iron, is characterized by small red 
blood cells (microcytes) as indicated by decreased MCV, MCH,
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and normal MCHC. Macrocytic anemia, resulting from lack of, 
or malabsorption of vitamin B12, is characterized by large 
cells (macrocytes) as indicated by increased Mean 
Corpuscular Volume (MCV), increased MCH, and normal MCHC 
(Guyton, 1956; Harrison, 1983). Blood indices obtained in 
the present study, except MCV, were consistent with 
macrocytic anemia. It may be possible that bulimic 
behaviors disrupt both iron and vitamin B12 absorption, and 
that red blood cells characteristic of both macrocytic and 
microcytic anemia existed. Some evidence supporting this 
hypothesis was gathered. In the present investigation, 25% 
of the red blood cell samples were described as 
demonstrating "anisocytosis1 or extreme variations in the 
size of red blood cells. Thus, both abnormally large and 
small red blood cells were present.
In the present work, Mean Corpuscular Volume (MCV) was 
significantly correlated with diuretic abuse (r = -0.32;
£ <.05). Thus, it is possible that dehydration had more to 
do with cell volume/size than either type of anemia. It may 
be the case that questions of cell size and its 
relationships to anemia and/or dehydration are best answered 
by examining the pattern of laboratory values for individual 
subjects.
Glucose was elevated in 5% of the sanple, a finding 
similar to that of Mitchell, et al. (1983) and possibly 
indicative of blood sugar abnormalities associated with
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bulimia. Blood Urea Nitrogen (BUN) was elevated in 2.5%, 
and alkaline phosphatase decreased in 5% of the sample; both 
are indicative of the possibility of impaired liver 
functioning.
Nearly half of the sample showed elevated inorganic 
phosphorous levels. In the present study phosphorous was 
significantly correlated with calcium, mimicking its natural 
state in the body. Phosphorous and calcium work together to 
build bones and teeth, and in the production of genetic 
material, cell membranes, and enzymes. A distortion of the 
phosphorous-to-calcium ratio in the direction of increased 
phosphorous, may lead to a relative deficiency of calcium. 
Calcium deficiency sustained over a period of time can lead 
to osteoporosis, a condition in which bones become brittle 
(Brody 1981; Harrison, 1983). The inverse correlation 
between age and phosphorous level found in the present study 
indicated that younger women were more likely to show 
increased phosphorous levels.
The source of the elevated phosphorous found in the 
present study is not clear. Phosphorous levels were not 
correlated with bulimic behaviors. However, phosphorous 
poisoning can result from abuse of phosphorous containing 
diuretics (Mudge, 1980). Also, phosphorous is contained as 
a preservative in many foods., especially soft drinks (Brody, 
1981). Unfortunately, the present data do not permit 
exploration of the source of elevated phosphorous levels.
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It is interesting to note that in the present work, 
bulimic behaviors were not significantly correlated with 
body weight. This lack of significant association may be 
interpreted to mean that none of the abnormal weight-control 
techniques employed by women in this sample was an effective 
means of influencing weight. Such a finding is surprising 
given that one of the DSM-III criterion for bulimia is 
"frequent weight fluctuations greater than ten pounds" (APA, 
1981; p. 71) indicating that bulimic behavior can influence 
weight level.
One explanation for the lack of association found in 
the present study is that the range of weights included in 
the study was restricted. Women weighing less than 20% IBW 
were excluded from the study; of the remaining women, half 
weighed within 10% of their ideal body weight. This 
restricted range of weights reduced the amount of variance 
due to weight and possibly reduced the number of variables 
significantly associated with body weight. Another 
explanation for this lack of association is the possibility 
of poor validity of measures of bulimic behaviors employed 
in the present study. Self-report data from eating disorder 
inventories rather than direct observation data were used, 
and such data may not accurately describe bulimic patients' 
behavior. A third explanation for this lack of association 
is that weight level is more reflective of the consequences
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of long-term weight control behavior than the consequences 
of short-term behaviors measured in the present study.
Body weight was not significantly associated with 
complaints of physical symptoms, but was significantly 
correlated with four physiological variables: potassium,
bicarbonate (negative), alkaline phosphatase, and white 
blood count. The association between body weight and 
potassium was explained above. The correlation between body 
weight and bicarbonate probably is reflective of the 
relationship between reduced body weight and alkalosis 
(Halmi, 1983; Mizes, 1985). Reduced white blood count, a 
sign of general ill health, and reduced liver functioning 
(indicated by decreased alkaline phosphatase) have both been 
associated with reduced weight (Halmi, 1983; Harrison,
1983). In summary, body weight was associated with four 
physiological variables, but was not significantly 
correlated with physical symptoms or bulimic behaviors.
Bulimic behaviors were infrequently correlated with 
physiological variables and physical symptoms. This 
relative lack of significant association among bulimic 
beha viors and o the r variabl es may be due in part to the fact 
that information about frequency of bulimic behaviors was 
based on patient self-report which might be distorted 
(Mitchell, et al., 1983). Eating disorder inventories such 
as the EAT and BULIT assess clients' reports of behaviors, 
thoughts, and feelings about food and as such, may be
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thought of as global indicators of eating disorder 
pathology. The EAT (Garner & Garfirikel, 1979) was designed 
to assess anorexic characteristics and the BULIT (Smith and 
Thelen, 1984) was designed to assess bulimic 
characteristics. As global indicators, correlations among 
EAT scores, BULIT scores, bulimic behaviors, physiological 
variables, and physical symptoms are of interest in a 
biobehavioral analysis of bulimia.
Scores on the BULIT and EAT were significantly 
correlated with one another, and both were correlated with 
depression. Beyond these two correlations, the inventories 
were not similarly associated with other variables. Scores 
on the EAT were correlated with bulimic behaviors (laxative 
abuse? diuretic abuse approached statistical significance), 
and reports of physical symptoms (muscle weakness, muscle 
cramps, lethargy, vertigo, palpitations). Perhaps high EAT 
scores identify a more "disturbed bulimic", typified by a 
higher incidence of laxative abuse and somatic complaints 
(Mitchell, et al., 1986). Scores on the EAT were 
significantly correlated with one physiological variable: 
Mean Corpuscular Volume. It is possible that this 
relationship reflects the association between EAT scores and 
diuretic abuse. The association between diuretic abuse and 
MCV was explored above.
Scores on the BULIT were significantly correlated with 
three physiological variables such that high BULIT scores
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were associated with decreased glucose, increased BUN, and 
increased cholesterol. It seems that these three 
physiological variables may be related to the consequences 
of frequent binge eating episodes characteristic of those 
seen in bulimia. The BULIT assesses aspects of binge eating 
and its frequency, the EAT does not. Thus, results 
indicated that BULIT scores were associated with 
physiological abnormalities but not physical symptoms or 
bulimic behaviors. Interestingly, the BULIT contains 
questions designed to assess frequencies of bulimic 
behaviors. The lack of association between BULIT scores and 
self-reported frequencies of bulimic behaviors may indicate 
that the method of measuring bulimic behaviors used in the 
present study lacks validity, and/or that bulimics distort 
reports of bulimic behaviors.
Conclusions
Because bulimic women may distort reports of 
frequencies of bulimic behaviors (Mitchell, et al., 1983), 
and tend to present for psychological treatment with vague 
physical symptoms of lethargy and depression (Johnson, et 
al., 1982; Mitchell, et al., 1985), it would be helpful for 
the mental health practitioner to have some sort of 
framework within which to judge the physical risk status of 
the bulimic patient. Results of the present study indicated 
that physiological abnormalities were widespread in the 
sanple, and also provided some guidelines for identifying
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women at greater risk of suffering from physiological 
ab normali ti es.
Results indicated that laxative abuse, especially in 
combination with decreased body weight and muscle crarrps, 
was significantly associated with hypokalemia. Decreased 
body weight, though not significantly associated with 
reported frequencies of bulimic behaviors, was associated 
with several physiological abnormalities. Finally, 
severity, as defined by high scores on the BULIT., was 
associated with physiological abnormalities. Thus, it seems 
that frequent laxative abuse, muscle cramps, decreased body 
weight, and high BULIT scores, either alone or in 
combination with one another, should alert the mental health 
practitioner to the possibility of increased risk of 
physiological abnormalities in a bulimic patient.
Recently in the field of behavioral medicine, it has 
become increasingly common to view physiological 
abnormalities as influenced by behavior. The present work 
provided a test of this assumption in examining the 
relationships of bulimic behaviors to three physiological 
systems. Three specific models of these relationships were 
tested, and relatively few significant associations were 
discovered. This relative lack of support for hypothesized 
associations may be due to invalid independent measures 
(i.e., self-report methods of assessing bulimic behaviors), 
or distorted reporting of bulimic behaviors. However, it
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seems more likely that the relationships among variables are 
infinitely more complex and interrelated than the models 
proposed in the present study. Future research efforts 
might yield a clearer picture of results if focused on only 
one physiological system. By narrowing the focus of the 
endeavor, a more detailed, and perhaps more accurate picture 
may be obtained. For example, in a study focused on anemia 
associated with bulimia, more information would be needed 
about cell size, cell shape, and iron indices. In addition, 
in order to more accurately describe the relationships among 
physiological systems and bulimic behaviors it may be 
necessary to develop more accurate or valid methods of 
assessing bulimic behaviors.
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